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rha information contained in thiz document has been develeped solaly for the

. purpcse cf providing general guidance to erployees of the Goddard Space Fllght
center [GSEC). This document may be distributed cuteide GSFC cnly as 2
courtesy to other government agancies and contractors. Any dlstributicn of
thig document, ox applieation or use of the infermaticon contained Merein, i
exprassly conditioned upon, and is subject to, the following understandinge
and limitations:

{a) The information Was developed for general cuidance only and is
subject to change at any time;

() the information was developed under unigue GSFC laboratery conditions
which may diffex guhstantially from cutside conditions;

i) c5FC does nok warrant the ascuracy of the infcrmation when applied oz
gsed undar other than unique G3iC laberztoxy conditions;

{d) The infermatien should not bLe comstrued 5 a repressntation of
product performance by either GSrC or the menufzcrturery

(e} ¥either the United States government hoY &Ny DPerson soting on behalf
of +he United States gavernment assomes ENY Yiability resulting from
the applicatien of vse «f the informetien.
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A radiation evaluation was performed on OWEZ81280D (128Kx8 CMOS RAM} to
Aetermine the Lotal dose tolerance of these parte. A brief summary of the
test results is provided belew. For detailed information, refer to Tables I
through VI and Figure 1..

The tobtal dose testing was performed using a cobalt—-60 gamma ray SQUrce,
pDuring the radiation testing, eight parta were irradiated under bkias (38R
Figure 1 for bias configurationj, and two parts were used as control samples.
The total dose radiation levels were 5, 10, 15, 25, 50, 75 and 100 krada».
after 5 krads, 10 krads, 25 and 100 krads, the parts were annealed at 25°C for
96, 120, 540 and 264 hours, raspectively. The dose rate was between 0.24 and
1.682 krads/hour, depending on the total dose ievel (see Table TI for radiation
schedule)., After esach radiation exposure and anngaling treatment, parts were
electrically tested according to the test conditions and the speviflcation
limits** listed in Table III. Electrical tests included two functional tests
at Vgg = §5.00 vDC, one at 1 MHz and one at 10 MHz. The functional tests ware
performed using an Algorithm pattern Generator (APG) and consist of ‘both
Eimple and complex functional tests. petails of the functional tests are
provided in Takle 1IV.

The simple [unctional tests {(Read/Write ones, lerces and Checkerboard) detect
individual cell failures, while the complex functional tests . {March, Row and
column Address, 3liding Diagonal, Ping-Fong, surrocund and Row and Column
Galloping} detect pattern sensitive fallurec.

There were no Read/Write Ones and Zerocs failures during the entire radlation

evaluation up to 100 krads exposure. There were intermittent failures in
complex functional tests, such as March, Ping ¥Pong, etc., atter The I, 10, 13,
25, 50, 75 and 100 krad irradiations. The results of the funcrional teating

are shown in detail in Tahle V. However, when rthe parts were annealod at 259C
For intervals varying from 96 to 504 hours, most of the parts showed recovery
in functional tests. For more details-on intermittent failures, refer Lo note
3 on Table V.

+The term rads, as used in this document, means rads{silicon). All radiation
levels clited are cumulative.
s*These are manufacturers’ nen-irradiated data specification limits.. MNoO post-

irradiation limits were provided by the manufacturer at the time these tests
were performed.
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Tabla VI provides méan and standard deviation values for each parametber [(VOH,
voL, IId, IIL, IOH, IOL, ISBH, ISBL, ISBIlH, ISR1L AND iccph) after different
irradiation exposures and anncaling steps- All parts stayed within the
epecification limits for all parameters except IIL. All parts exceeded the
specification limit of -5.0 ph after 25 and 50 krads exposure, with typical
readings between 5.0 wA and -1 pA. However, all parts recovered to within
specification limits after annealing for 240 hours.

Any further details about this evaluation can be ohbtained upon request. if
you have any gquestinna, please call me at (301) 731-2954.

~
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Ganeric Part Number:

Part Number:

-
FAST/MU3
Control Kumber:
Charge Number:
Manufacturer:
Packaging:
t.ot Date Code:

Quantity Tested:

Serial HRumbhers of
Radiation Samples:

serial Humbers of
contrel Samples:

Part Function:
Part Technology:
Package $tyle:
Test Equipment:

Tast Engineer:

» No radiation tole

part.

TABLE 1.

oWe2128CD

OWeZ1iZBCD*

7887

C33331

Hitachi
Cmniwave
5049

10

353 through 2360

128K X & CMOS RAM
CHMOS

32-pin Cceramic DIP
schlumberger $-50

A. Karygiannis

rance/hardness was guaranteed by .the manulacturer for t

Part Information

his



TABLE II. Radiation Schedule for OW628128CD

EVENTS DATE

1} INITIAL ELECTRICAL MEASUREMENTS 04/06/93
2) 5 KRAD IRRADIATION (0.12 KRADS/HOUR) » 04 /06793
pPOST=5 KRAD ELEGTRICAL MEASUREMENT ge/o8/92
3) 96 HOUR ANNEALING @25“C 04/08/923
POST-96 LOUR ANNEAL ELECTRICAL MEASUREMENT 04712793
4) 10 KRAD IRRADIATION (0.12 KRADS JHOUR) 04/12/93
POST-10 KRAD ELECTRICAL MEASUREMENT 04,/14/93
§) 120 HOUR ANNEALING @25°C D4/14793
p0ST=-120 HOUR ANMEAL ELECTRICAL MERSUREMENT D4/19/93
§) 15 KRAD IRRADTIATICN (0.071 KRADS /HOUR} 04/20/93
POST=15 KRAD ELECTRICARL MEASUREMENT 04/23/93
7) 25 KRAD IRRADIATION (0.12 KRADS /HOUR) 04/23/93
POST=25 KRAD ELECTRICAL MEASUREMENT 04/26/93
8) 96 HOUR ANNEALING B23°C 04/26/93
POST-96 HOUR ANNEAL ELECTRICAL MEASUREMENT 04730793
9) 336 HOUR (CUMULATIVE) RNNERLING @25°C 04/30/93
POST-336 HOUR ANNEAL ELECTRICAL MEASUREMENT 0s/10/93
10) 504 HOUR (CUMULATIVE)}ANNEALING @25°C 05/10/92
POST-504 HOUR ANNEAL ELECTRICAL MEASUREMENT 05/17/93
11} 50 KRAD IRRADIATION (C.284 KRADS /HOUR] : 05/19/932
POST-50 KRAD FLECTRICAL MEASUREMENT 05/24/93
12) 75 KRAD IRRADIATION (0.2B4 KRADS/HOUR) 0s/24/33
POST-75 KRAD ELECTRICRL MERSUREMENT 05/28/33
13} 100 KRAD TRERADIATION (0.284 KRADS/HOUR} 06/01/93
POST-100 KRAD ELECTRICAL MEASUREMENT 06/04/%23
14) 264 HOUR ANNEALING &25°C 0f/04/93
POST-264 HOUR ANNEAL ELECTRICARL MEASUREMENT _ DE/1%/33

ALL ELECTRICAL MEASUREMENTS WERE- PERFORMED AT 25°C.

PARTS WERE IRRRDIATED AND ANNERLED URNDER BIRAS; SEE FIGURE 1.



Table III.® Electrical Characte

ristics of OW628128CD

parameter|UnitsiSpec. Limits| Test conditions
Min. Max. ’
FUNC1/1~ vil = 0, Vih = 5.0V, FREQ = 1 MH=
FUNCZ2/1 vil + 0, Vih = 5,0V, FREQ =10 MHZ
VOH v > 40 | 5.50 |vil = 0, vih = 4,5V, Load = -1 ma
Vol mv 0 400 vil = 0, Vih = 4.5V, Load =2.,1 Mh
TIIH b ¥ 5,00 |vil = 0, vih = 5.5V, VTST = 5.5V
IIL ua |-s.00 | © wil = 0, Vih = 5.5V, VIST = OV
I0H pa |-5.00 [ 5.00 Vil = O, vih = 5.5V, VoUT = 5,5V
ICL LA -5.00 5.00 |vil = O, vih = 5.8V, VOUT = 0.0V
ISBH A 0 ng.0 |vil = 0, Vih = 5.5V, VIN = GND
I1SBL mA 0 ag.0 |vil = 0, Vih = 5.5V, VIN = VCC
1sB1H mai C .00 |vil = D.2, vih = 5.3V, VIN =
ISB1L mh 0 5.00 Vil = 0.2, vih = 5.3V, V1IN =
ICCeD mA 0 95.0 |vil = 0, Vih = 5.5V
1/ Functional testing consists of the following:
1 - ALL_ONES 5 ~ ALL_ZFROS
1 - CHECKERBOARD 4 - INVERSE CHECKERBOARD

5 - "ipN" MARCH 6 - ROW_&DDRESS

7 - CDL_ADDRESS 8 = SLIDING_DIAGONRLLY

g - PING_PONG 10 - SURRQUND

11 -~ ROW GALPAT 12 - COL GALPAT

2/ VIL and VIH

are tested GO/NOGO in the VOH and VOT. tests.
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Table V. AUTOMATIC PATTERN GENERATOR (APG)
TEST E:ATTERNS AND FAILURE DESCRIPTION

- PATTERN NAME TYPE OF FAILURES DETECTLED BY PATTERN
ALL ZEROES
& = Opposlte Lagic State, Minimal Eunctional testing, Minimal check an Cell
ALL ONES Interactions. 2

+CHECKERBOARD~

& - Faulty oparation of device address decoders, Minimal Functional testing.
-CHECKERBOARD

MARCH — Tasts whether each DUT cell {bit) can be accessed and written into with a Zero
and Ona.
ROW ADDRESS - Fauity Access or Write inlo a cell,
& — Faully Noise Coupling within a Colurmn.

COLUMN ADDRESS

- Faulty Noise Coupling within a Row.

- Slow Sense-Amplifier Recovery.

- Faulty Address Transitions betweaen gach Ce!! and Cells row.

- Faulty Address Transitions between each Coll and Cells Column.
- Faulty Refresh Sensitivity in Dynamic RAMS.

SLIDE
DIAGONAL

- Faulty Internal multiple-address selection.

- Destruction of stored data due to nolse couping.
- Faulty Sense Amplifiers,

- Blow Sanse-Amplifier Recovery.

ING PONG

_ Unsatisfactory address transitions betwoen aach Ceil and overy other Cell.

- Siow Sense-Amplifier Recovery.

- Destruction of stored data due to noise coupling between cells within a column.
- Destruction of stored data due lo noise coupling between cells within a row.

- Faulty Refresh Sensitivity in Dynamic RAMS.

SURRCOUND

- Destructian of stored data within a cell due to oppusite state writes (o
surrounding cells. '

~ Faulty Access or Write into a cell.

- Slow Sense-Amplifier Recovery.

ROW GALPAT
&
COLUMN GALPAT

- Uncovers internal muitiple—address setection.
- Slow Sense-Amplifier Hecovery.
- Destruction of stored data-due to naise coupling between column and/or rows.

JHL D6-14-83




Table V. Functionat Test Results for OWE281 28CD after Tatal Do'se Irradiations and Annealings @ +25°C/1

All Ones 1 MHZ g

Alf Ones 10 MHz 8F ar 8F

All Zeroes 1 MHz 3F
All Zerues 10 MHz 8P grP 8P
Checkerboard 1 MHz BP
Checkerboard ;10 MHz| 8P BF 8P
Iny Checkerboard | 1 MHz : 8F
Inv Checkerboard |10 MHz ap I 8P ar
March 1 MHz . ap
March 10 MHz 8 7P 8P

Row Address 1 MHz BF
Row Address 10 MHz 8F 8P BR
Column Address 1 MHz gP
Column Address | 10 MHz 8P ar B8P
Sliding Diagonal | 1 MHz BP
Skiding Diagonal | 10 MHz sP  [i7PH 8P
Fing Pong 1 MHz BP
Ping Fong 10 MHz g+ BP ar
Surround 1 MHz EP
Surround 10 MHz 8F BP 3P
Fow Galpat 1 MHz ap
Row Gatpat 10 MHz|  BP _BP
Column Galpat | 1 MHz 8P
Caolumn Galpat |10 MHz| &P 8P

NOTES :
1/ "P* means thai all parts passed this functional test at this irradiation or annealing iavel. "F* means that all parts failed this functional test

at this irradiation or annealing level. #nPfmF* means that n parts passed and m parts failed this functional test at this irradiation or

annealing level. '

2f The 1 MHz functional test was not pedormed during the Initial and Post 5 Krad Electrical Measurements.

37 The intermittent failures in complex functional test patterns, such as March, Ping Pong, etc., could be due 1o an increase in ambient
iemperature of the ATE Lab beyond the operating specifications of the equipment for a shart interval of time. However, it is also possibie that
some parts indeed [failed these tests at intermediate radialion exposures, but recovered on annealing @ 26°C for intervals ranging from 96-504
hours, oepending upon the total dose level, Note thal in the natural space environment, the parts would not see 10C Krads in more than 3 years
(25,000 hours), thereby allowing significant annealing tc occur.



TABLE VI: Summary of Electrical Measurements After Selected
Total Dose Exposures and Annealing for OW628128CD 1/ -

TOZ/2 TDE TOE Anneal TOE anreal |
Spec. Taitial 10 15 25 504 hre 54 100 264 hrs
Lim./3 0 krade krads xrads @25°9C krads krads @i5°C
parame-ers min max pmean 54 |lmear. =sd |mean sd jmesn sd |mean 3¢ Imean ed {mean sd |mean sd
vOH 7o a0]5.5C f3.55] .d113.55] .01 3 455] .01 (3.54} .01 ]3.55, .01 2,54 .81 (3,563 .81 i3.54] .81
valL m¥ C 200 | 179 |4.9 (1981 [5.0]178. i.8|178|5.0[178|4.8 | 180 L. 0lLelia.6]180;5.0
ZIH val O 5.07 8] ] ) J Y 1] ] L0 G 010,03 .03 |0.07].08|C.04 .05
IIL pdl-5.00 o o 0 0 0L |~.i5] .25[-1.6]/2.5|-.88 1.30-2.3| 2.56-.9311.21~-.52 .87
TOK uA-5.00]5%.00 O 0 0 p - ¢ 0 a aJ ] 0 a 0 9 | 0 ] 0
10L aM-5.00|5.00 0 o 0 0 ] L0t |-.01] .91 | D g 1-.01| .02 (=301 .02 2 L0
1SEH U 20.0 O 0 0 0 0 ] 0 0 o 0 ] ¢ -0 0 LD J
15EL nal 0 26.0 ] 0 ! ] ¢ 0 |0.c5! .03 0 | o {0.04j.05]C.01].03 .02 .03
1ZBlH k0 s.p0 0l d ik [k a N 3] 1] 1] o0 |0 D j.o ] 0 0z 0
ISPLL md 0 5.00 | ] ] n ) 0 -C Q 0 -Q o p |y € g D
[ZCCD - my O 550 k33.9] .44 [32.8] .44 [34.1 43 (34,2} .45](34.2) .74 34.0] .44 [33.5] .57 i3.8 .@EJ
1/ The mean and ctandard deviation values were caloculaced over the eight parts jrradiated
in this testing., The conlkrol samples remained constant throughcout the testing and are

ret included in this table.

2/ Total Dose Exposure ,

3/ Thase ars mapnufacturers’ rca-irradiated data sheet specification limits. No post-
iradiation limits wers provided by the manufacturer at the tire the tests o
wero performed.



1}
2}

3)

Figure 1% Radiation Bias Circuit for OW628128CD
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Vcc - = +5.0 VDC %

Veo/2 = +2.5 VD £

A1l resistor valucs are 2K Ohms % 10%, 1/4 W minimum.
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